A new acylated flavonol glycoside was isolated from the leaves of Eriobotrya japonica along with two known flavonol glycosides. Their structures were determined by extensive spectroscopic investigation.
The leaves of Eriobotrya japonica LINDLEY (Rosaceae) have been traditionally used as a Chinese crude drug (known as "Pipaye" in Chinese and "Biwayo" in Japanese) to treat stomachache and promote antidiarrheal, antitussive, anti-inflammatory and diuretic effects. A number of triterpenoids with anti-inflammatory 1) and antiviral 2) effects, sesquiterpene glycosides, 3, 4) a small amount of amygdalin 1) and sevral polyphenolic constituents 5, 6) have been reported from the above medicinal plant. Biwayo was first registered in the "Japanese Herbal Medicines Codex 1989" (JHMC), 7) and ursolic acid, widely distributed in plant, was registered as a standard compound for TLC based identification. The Japanese Pharmacopoeia Committee recently began to consider registering this crude drug in the "Supplement I to The Japanese Pharmacopoeia Fourteenth Edition," and also began to study of new standard compound for TLC based identifi-
, which was originally isolated from this crude drug, 3) was registered as a new standard compound.
8) During our chemical investigation of the above compound, we isolated a new acylated flavonol glycoside (1), along with two known flavonol glycosides, kaempherol (3) . In the present paper, we report the structural elucidation of compound 1.
The methanolic extract (8.8 g) of the leaf (100 g) was partitioned with CH 2 Cl 2 , EtOAc and H 2 O. The EtOAc extract (1.25 g) was fractionated by silica gel column chromatography using a CHCl 3 -MeOH gradient. The CHCl 3 -MeOH (10 : 1) eluate was then subjected to HPLC with a CHCl 3 -MeOH (20 : 1) solvent system, eluting compounds 1-3. 11) IR spectrum revealed the presence of hydroxyl groups and carbonyl groups conjugated with double bonds. 13 C-NMR data of 1 ( To confirm the structure of 1 as 4-hydroxy-3-methoxycinnamate, deacylation with sodium hydroxide was carried out. The products were analyzed by TLC and HPLC and identified as afzelin and ferulic acid. Therefore, the structure of 1 was determined to be kaempherol 3-O-a-L-(2Љ,4Љ-di-E-feruloyl)-rhamnoside.
Although numerous acylated flavonol glycosides have been isolated from plant materials, including kaempherol 3-
O-a-L-(2Љ,4Љ-di-E-p-coumaroyl)-rhamnoside (2) and kaem
is the first example of a feruloyl afzelin to be isolated from plant materials.
Experimental
General Procedures Optical rotation was measured with a JASCO DIP-370 (Tokyo, Japan) spectrometer. FAB-MS and HR-FAB-MS spectra were obtained on a JEOL JMS-SX102 (Tokyo, Japan) spectrometer. UV and IR spectra were recorded on a Shimadzu UV-2550 (Kyoto, Japan) spectrophotometer and a JASCO IR-5300 spectrophotometer, respectively.
1 Hand 13 C-NMR spectra were recorded on a JEOL A-500 spectrometer at 500 MHz and at 125 MHz, respectively, using tetramethylsilane as an internal standard. Column chromatography was performed using Kieselgel 60 (Art. 7734; Merck, Darmstadt, Germany). HPLC was performed on a column of LiChrospher Si 60 (250ϫ10 mm i.d., Merck) and Inertsil ODS-3 (250ϫ4.6 mm i.d., GL Science Inc., Tokyo, Japan). TLC was conducted on pre-coated Kieselgel 60 F 254 plates (Art. 5715; Merck). Spots on TLC were detected under UV light.
Plant Material Leaves of Eriobotrya japonica were purchased from Shibata Co., Ltd. (Tokyo, Japan). A voucher specimen was deposited at the National Institute of Health Sciences, Japan.
Extraction and Isolation Leaves of Eriobotrya japonica (100 g) were crushed and subjected to extraction with MeOH (0.5 lϫ3), giving a crude extract (8.8 g). This crude extract was partitioned between CH 2 Cl 2 and H 2 O, and then EtOAc and H 2 O, giving an EtOAc extract (1.25 g). The EtOAc extract was then fractionated by silica gel column chromatography using a CHCl 3 -MeOH gradient. The CHCl 3 -MeOH (10 : 1) eluate was subjected to HPLC with a CHCl 3 -MeOH (20 : 1) solvent system, eluting compound 1 Table 1 . Alkaline Hydrolysis of 1 Compound 1 (0.3 mg) was dissolved in 5% sodium hydroxide (0.5 ml) and incubated at room temperature for 12 h. The reaction mixture was neutralized with 10% H 2 SO 4 and subjected to extraction with EtOAc. The EtOAc layer underwent TLC (CHCl 3 -MeOH, 5 : 1) and HPLC analysis in order to identify ferulic acid (t R , 8.9 min) and afzelin (t R , 12.7 min), respectively. HPLC conditions: column, Inertsil ODS-3 (GL Science Inc. Tokyo, Japan), 250ϫ4.6 mm (i.d.); solvent, 0.1% trifluoroacetic acid in CH 3 CN-H 2 O (1 : 3, v/v); flow rate, 1.0 ml/min; detection, 254 nm. 
